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Results
DeepDive «EcoStabling»
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Modes of activation / deactivation of ecostabling
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Solutions and challenges when ecostabling
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– Traindriver cabin is also cold
– a lot of complaints
– Skip ecostabling in driver cabin

– Only use floor heating in ecostabling HVAC
– Advantage of noise reduction

– Concept of controlling ecostabling is documented in VöV D-RTE 
48610 
– LINK: «Steuerung energieeffiziente Parkstellung Rollmaterial»
– LINK « Gestion efficiente de l’énergie du matériel roulant en 

position Parc »

https://www.voev.ch/fr/Technik/webshop-rte/start/donnes-detailles?productId=2103
https://www.voev.ch/fr/Technik/webshop-rte/start/donnes-detailles?productId=2102


Lost and found page
- Items to exchange on in future workshops
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– Setting directions for new trains (Jan Hoogenraad)
– Key standards missing (Ecostabling, DAS)
– include optimal design for ecostabling.
– Standard Communication protocol for wake-up mechanism missing (but see 

VöV D-RTE 48610)
– Experience with SiC converters (Matthias Tuchschmid)
– Dispatching rules for operations (Jan Hoogenraad)
– Timetable creation for saving energy (Jan Hoogenraad)
– Switch of all not required systems in stabling (Jan Hoogenraad)
– Auto-close doors during ecostabling
– Expectations to new ERJU System pillar energy working group, RS, TMS
– Regenerative braking not allowed in France for Eurostar (45% savings lost)
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Results
DeepDive «EcoDriving»
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Results
Other Sessions
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Slides



Overview
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The operation of trains requires the most energy, and the greatest energy-saving 
potential is hidden in the areas of rolling stock and operational control. Together we 
would therefore like to answer the following questions in the workshop:

a. If you were employed as a consultant for a railway: Which 4-5 measures do you 
recommend to implement anyway, i.e. are quasi mandatory for all railway 
companies? 

b. Which two energy-saving ideas would you take home for a more in-depth 
examination?

a. What method do you propose that UIC follow to go on with this depth-
examination?

We would like to concentrate on measures that can be implemented in existing trains (not together with 
new procurements, such as a dry transformer in the train). The reason: We want to save energy here and 
now and as quickly as possible; a procurement usually takes several years.



Agenda
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Time What

9:50 – 10:00 (10’) Welcome and short round of introductions of the participants (maximum 20 participants)

10:00 – 10:15 (15’) Introduction and overview by Christophe Gueudar-Delahaye (SNCF), Johannes Estermann 
(SBB), Matthias Tuchschmid (SBB), Christian Gerster (Alstom)

10:15 – 10:45 (30’) Rating of the measures 

10:45 – 11:00 (15’) Coffee break

11:00 – 11:30 (30’) Synthesis in 2 small group

11:30 – 11:50 (30’) Synthesis in session group

11:50 – 12:20 (30’) Presentation in the big group: 
What are the 3-5 most important measures?

Lunch break

14:30 – 15:30 (60’) DeepDive in small groups into the topics, for sure 
1: ecostabling @ SBB, 
2: ecodriving @ SNCF

15:30 – 16:00 (30’) Preparing final synthesis
• Each small group prepare 1-2 flipcharts

16:00 – 17:30 (90’) • Presentation of the synthesis in the big group:
What are the next steps? 

• How can the UIC taskforce support the implementation of the measures by the members?
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Where is the energy consumed in the train?

At 3.5 GWh per year, this long-distance train consumes as much electricity as 875 households.

HVAC≈ 15 %

$

Power sockets
≈ 0.1 %

Compressed air,
Tilting technology, 
Battery charging,
Ventilation ≈ 15 %

$

Recuperation ≈ 45 % 

Energy consumption
3.5 GWh = 100 % 

Traction ≈ 70 %



Date Title of the presentation on three lines - Lorem impsum dolor sit amet consectetuer adipiscing elit, sed diam nonummy 20

Energy consumption
in railway systems

Source: «Renewable power management into rail grid and storage » UIC workshop Nov 2022, Dr. Zhongbei Tian, University of Liverpool



Date Title of the presentation on three lines - Lorem impsum dolor sit amet consectetuer adipiscing elit, sed diam nonummy 21

Energy consumption of trains - indicative

Energy efficient Rolling Stock​

• Lightweight trains

• Aerodynamics​ & running resistance

• Thermal insulation

• Power supply and traction efficiency

• Efficient HVAC (Cooling, heating)​

• Energy reduced parking / stabling modes

Energy efficient infrastructure

• Bidirectional substations (DC networks)

• Local energy storage

• (Rail facilities heating, lighting,…)

Energy efficient operation

• Time table & train size

• EcoDriving: connected DAS/Cruise control

• Predictive energy opt. Stabling & Parking

• Comfort control: HVAC, lighting, doors etc.

Source: Alstom CCN Energy / various external



Ways to save energy
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a) Buy the best and most energy efficient rolling stock
b) Improve existing rolling stock 

I. with new components, e.g. LED as lighting source
II. with new software, e.g. ecostabling

c) Stabling: Improve the way to use existing rolling stock, 
e.g ecostabling organisation

d) Driving: Improve the driving patterns of the trains, 
e.g. ecodriving information to train drivers
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Which are the most
important measures?
Rating the energy ef f iciency measures.



24Operation - Solutions Mind map
Improve existing rolling stock with new software

Operations

Driving (Traction)

Partial load operation of the traction system to 
match demand 

Optimal braking system configuration for 
maximised energy recovery

Optimization of traction converter

Driving (HVAC)

Occupancy dependent 
fresh air intake

Mission profile specific 
temperature regulation 

Meteorology linked HVAC 
predictive management 

Auto-closing doors

Stabling (HVAC)

ecostabling mode in HVAC
Optimal preconditioning for 

HVAC-System
automatic switch off and on 

of whole trains

Measurement
Anomaly detection / 

Benchmarking

Stabling 
(auxiliary system)

switch off the traction cooling system, when 
system temperature is low (modern trains)

Intermittent functioning of the traction cooling 
system (older trains)

lower air pressure during stabling

Turn of passenger information system



25Operation - Solutions Mind map
Improve existing rolling stock with new components

Rolling stock

Traction system

Optimised traction inverters (Variable voltage and 
frequency / Insulated gate bipolar)

Optimised air compressor

Drive control unit with haptic marks to maximise 
braking energy recovery

HVAC Heat pumps as HVAC system

Lightning
LED for passenger 

compartments

Aerodynamics / 
Rolling resistance

Aerodynamic components

Hydraulic axle bearings

Insulation / 
Sealing

Glazing, mobile permeable 
windows

Improved insulation



26Operation - Solutions Mind map
Organisational measures / processes for driving and 
stabling modes

Organisational

Ecodriving

Driver training

DAS / cDAS

Stabling
EcoStabling Mode by human 

organisation



Rated measures in Operation & Rollingstock
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Topic Introduction Cost in 
Mio. EUR

Time Compl Benefit

1. EcoDriving training for drivers Christophe 0.1 8 months Low 2%

2. DAS / cDAS Christian 0.8 2.5 years High 6%

3. «EcoStabling»-Mode by human organisation Christophe 0.01 1 year Medium 1.8%

4. «Ecostabling mode» in HVAC (automatic) Johannes 0.24 1 year Medium 1.8%

5. Optimise traction converter software Christian 0.8 2 years High 4%

6. Occupancy-dependant fresh air intake Matthias 0.1 1.5 years Medium 0.6%

7. HVAC heat pumps Johannes 0.4 2years High 0.7% 
(0.1% –
10%)

8. Optimize Traffic management Jan 1.2 3 years High 4%

Remark: All values are an indication by the partcipants, 
typically with a range of +/- 50%  
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DeepDive
EcoStabling



DeepDive «EcoStabling»
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Time What

14.30 – 14:35 (5’) Welcome  and goal of DeepDive

14:35 – 14:40 (5’) 1. Estimate the energy saving potential for your fleet and create a BusinessCase

14:40 – 14:55 (15’) 2. Implementation options:
a) operational / manual
b) Controlled by TCMS (on vehicle)
c) controlled by timetable (from remote, connecticity to server)

What is your experiences? What are advantages and disadvantages of these options?

14:55 – 15:10 (15’) 3. Example of implementation on a vehicle
Example 1: EW 4
Example 2: FBB für EW4
Example 3: automatic switch off and on of whole trains

15:10 – 15:15 (5’) 4. Operational test and verification using data loggers, verification of BusinessCase

15:15 – 15:30 (15’) 5. Discussion and exchange: Success and challenges in implementation

15:30 – 15.50 (20’) What have we learned? 
How can UIC support the implementation of the measures by the members?
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Temperature inside

Temperature outside



Potential for energy saving of ecostabling
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• Physical model in Excel
• Required are some

basic parameters

You can download the file
from the UIC-Extranet.



Three different approaches for activating the
«ecostabling» mode
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a) operationally / manually
b) controlled by coach (automatically, by TCMS)
c) controlled by timetable (from remote, connecticity to 

server)

– What is turned off when?
– Which signals are used?
– Who and when is the train prepared for operation again? 
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Normal mode Ecostabling mode

Implementation of new operational state «Ecostabling mode»

[Light = false] AND 
[v<5km/h=true]  for more
than 5 min

[Light = true] OR 
[v< 5 km/h = false] 
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Timetabling tool

TCP/IP: SSTmobile / GSM-P

Transfer starting time of operation
FZPF

Coach

Train illuminastion ON / OFF

(by UIC-Leitung)

FZPF-Z
CERES

Server

Kommerzieller Zug
Unterhalt oder etc. 

EcoStabling of train

KIS
SSTdez

Logik und 

StateMachine
RIO / RIU

Monolith

Switch remotely on and off the light, controlled by the timetable


